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arty Glynnhasn't lost his
taste for potatoes—even
though he and co-
workers routinely pro-
cess more of them into
french fries, chips, and dehydrated flakes
each month than the average American
eatsin ayear (more than 140 pounds).

“Westill nibble some chipsevery now
and then, but | prefer the kind you buy
inabag. Plus, oursaren’t seasoned,” says
the food technologist with ARS' Potato
Research Worksite in East Grand Forks,
Minnesota.

There, Glynn overseesthe day-to-day
operations of a cooperative potato re-
search program involving ARS and nine
state universities. Researchers evaluate
the storage and processing characteris-
tics of new, up-and-coming potato germ-
plasm—from the tasty round reds sold
astable stock to the oblong Russets used
for processing and baking.

For plant breeders who submit tuber
samples, such testing helps ensure

they’re on track to
developing a fin-
ished potato that will
give good yields,

ARS runs a unique store well, and satis-
public facility for fy industry’s stan-
potato evaluation. dards for product

quality.
“A lot of new po-
tato  germplasm
looks good in the field but doesn’t hold
up in storage or processing. Or some may
process well at 45°F but not at 42°F,”
Glynn explains. That's not to say such
lines will be of little use to growersas a
commercia variety, though. The scien-
tistsare experimenting with new storage
regimensthat cater to aparticular tuber’s
storage and processing capabilities.

“1f we know the potato’s storage and
processing characteristics,” says Glynn,
“we can determine new and better ways
to storethem and set up protocolsfor en-
suring product quality.”

Potatoes Put Through Their Paces
Fall isan especially busy time of year

at theworksite, Glynn says. That’swhen

breeders submit promising new tuber

PEGGY GREB (K10538-1)

Technician Rel;ecca Lindlauf measures -
potato chip color in different breeding lines
submitted for evaluation.

samples harvested from their breeding
lines for analysis. The worksite boasts
more than 46,000 cubic feet of tempera-
ture-controlled storage units. It also
houses the latest in dehydration equip-
ment and a french fry and chip process-
ing line that's 1/20th the scale of a
commercial operation. From the blanch-
ers and cuttersto the oil fryers, “every-
thing islike industry,” Glynn says.

On arrival, new samples are placed
into storage units cooled to one of four
temperatures: 38°, 42°, 45°, and 48°F.
“We process some of the potatoes for
chips, some for french fries, and others
for dehydrated products like instant po-
tato flakes. We al so eval uate table stock
potatoes for fresh market,” Glynn says.
“All samples are stored, processed, and
tested the same way so that the results
arecomparable. Theonly variableishow
the plant breeders treat the samples be-
fore submitting them.”

For one test, adevice called areflec-
tometer is used to measure the degree of
whiteness in processed tuber samples
destined to become chips. “Right now,
industry wants everything as white as a
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Pilot plant operator Dennis Olson (right)

and technologist Marty Glynn prepare
slices of potatoesfor frying and evaluation.

sheet of paper,” Glynn notes, adding that
the worksite's color rankings are based
on criteria set by the Snack Food Asso-
ciation.

Besidesreflectometer tests, chemical
analysis is also performed to measure
concentrations of simple, or “reducing,”
sugarsin the tubers’ flesh. “Thelessre-
ducing sugar you have, the whiter the
potato chip you get,” Glynn says.

For french fries, evaluations include
color, length, and limpness—whether or
not the fries droop over. Thejob of tast-
ing samples and checking their texture
rests with atrained panel of sensory ex-
perts at North Dakota State University,
in Fargo. Fresh-market testing includes
checks for internal defects, like hollow
heart, and external defects, such as deep-
set eyes and bruising.

A Unique Service

On average, the worksite's scientists
and support staff conduct 14,000 to
15,000 quality testsannually, with about
1,000 new germplasm submissions
arriving each fall. “There’s not a lot of
downtime,” says Glynn. “If we get a
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sample in October, we'll test it im-
mediately and reevaluate it periodically
thereafter until mid-June or July. Test
results are made public as soon as pos-
sible to help breeders make the next
year’s selections.”

Jeffrey Suttle, an ARS plant physiol-
ogist who collaborates with Glynn,
points out that the ARS worksite “is the
only public facility in the country where
such comprehensive storage and process-
ing evaluations are done on a routine
basisasaserviceto the potato industry.”

A condition of such testing isthat the
results be made public through trade
journals and other media, says Suittle,
who isresearch leader of both the work-
site and the Sugarbeet and Potato Re-
search Unit at ARS Red River Valley
Agricultural Research Center, in Fargo.

NorValley, Snowden, Dakota Pearl,
NorDonna, NorChip, and Dark Red
Norland are afew notable graduates that
have passed through the worksite’ sdoors
en route to commercial success.

Better Tubers—Biochemically

Besides helping with evaluations,
Suttle conducts potato postharvest phys-
iology studieswith ARS chemist Edward
L ulai to decipher the biochemical mech-
anisms that regulate sprouting and
wound healing in stored tubers.

“Our research objective isto identify
key physiological processes that can be
mani pulated to improve postharvest stor-
age,” Suttle says.

Along with rot diseases and physio-
logical disorders, such as tuber shrink-
age and sugar-end defect, wounds and
sprouting cost the U.S. potato industry
and consumers more than $300 million
annually in postharvest losses. Such
problems can claim between 5 and 40
percent of a stored tuber crop.

“Unlike grains such as corn that are
stored dry, potatoes are stored in afully
hydrated and highly perishable form,”
Suttle explains. “Plus, the potatoes are
stored uncleaned and at temperaturesfa-
vorableto attack by disease organisms.”

Storage managers can manipulate the
warehouse environment to promote
wound healing, but thereisn’t a product
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Sprouting during
storage diminishesa
potato’s processing
and nutritional

gualitiesand means

less profit for the

producer.
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available for treating the tubers directly,
notes Suttle, who cites a lack of earlier,
in-depth research on the topic.

One possible lead may come from
recent discoveries at Lulai’s lab. He
demonstrated that natural waxes in a
tuber’s skin—called phenolic and ali-
phatic polymers—are needed to form a
chemical barrier around wound sites.
This shield seals water in but keeps
disease organisms out.

“Once you know what you' relooking
for,” says Suttle of tuber physiology, “you
can genetically select for it or design spe-
cific, environmentally benign com-
pounds to manipulate key biochemical
processes.”

The Fargo researchers also apply that
mindset to controlling sprouting, which
isundesirablein stored potatoes because
it results in the loss of both nutritional
and processing qualities and favors dis-
ease development.

A chemical known as CIPC (isopro-
py!-N-[3-chlorophenyl]-carbamate) is
widely used to control sprouting. About
half the nation’sroughly $2.5 billion crop
is treated with the chemical to extend
storage time and improve marketability.
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Physiologist Jeffrey Suttleinspects microtubersfor signs of
sprouting before he analyzes their hor mone content by mass

Despite such widespread use, CIPC fac-
es ever-tighter regulation.

In seeking more benign alternatives,
the Fargo |ab has devised a novel tissue
culturetechniquefor identifying dorman-
cy-controlling hormones and determin-
ing their interactionsthat ultimately lead
to sprout growth. Thusfar, three key hor-
mones have been identified in these stud-
ies: abscisic acid and ethylene, which
usher in dormancy; and cytokinins,
which stop it so sprouting can begin.

Inthelab, thetechniqueinvolves snip-
ping a leaf from a very young potato
plant and placingitin an agar growth me-
dium. Chemicals that either inhibit or
stimulate synthesis of hormones are add-
ed to reveal their effects on tuber dor-
mancy. Suttle says compounds that
increase abscisic acid or ethylene levels
lengthen dormancy, while chemicalsthat
block abscisic acid and ethylene synthe-
sis—or stimulate cytokinin synthesis—
accel erate sprouting.

“With the tissue culture system, you
can manipulate the chemical and
physiological environment as the potato
plantlet or tuber grows, right from the
start, and see how that affects tuber
dormancy,” Suttle explains. “It's an
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damaged potato.

experimental system that opens avenues
you just can't follow with field studies.”

In other work, Suttle says, “We're
pushing hard to develop our program in
the postharvest maintenance of value-
added traits, such asvitamins, nutraceu-
ticals, and proteins, or medically
important materials such as antibodies.
Postharvest storage deterioration affects
all aspectsof potato composition, includ-
ing these traits.”—By Jan Suszkiw,
ARS.

This research is part of Quality and
Utilization of Agricultural Products, an
ARSNational Program (#306) described
on the World Wide Web at www.nps.ars.
usda.gov.
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Using fluor escence microscopy, chemist Edward L ulai
determines cellular changes during wound healing in a
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